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COMPLETE SPECIFICATIOK. 

" Improved method of and apparffiftnas Ifoir separating parldcles off 
dafferemiS speciifuc gravaties amd recovermg fthose desired.^^ 



I, Arnold Kesbitt Macxicol, of No. 11 
Phillip Sire€i, Svauej. in tbe State of Kew 
SciutL T\'fllcs Qiid Coiunjonwcalth of Aus- 
tralia, Consulting Engineer, berebv declare 
5 iLc invrniion and ibe niauucr in ^vLicL it i> 
10 be jKrfornied, to be fully dosiTibed and 
ascertained in and by tbe following 
staiouient : — 

This invention relates lo tbe .reparation 
10 of particles of different specific gravities and 
HM'tivcrr of iboac desired, and b:i^ ln'cn sju ci- 
nllv devised in order to provide an iniprovid 
method of and apparatus wberehv thr 
(Iv^iri-d panicles whether the lieavier or 
15 !i;:hior inav ho 51) rated »'ind riM-overed. 

Tlie improved ujethod of se]iaraling par- 
ii«U**^ of different specific gravities constitui- 
inp finely ground material and recovering 
tlio-e dtsaired, comprises the centrifucalizji- 

20 of either a continuous or intermittent 
supply or flow of a mixture of material con- 
stituted of finely cround particles nnd a suit- 
fihlt liquid into a rapidly rotating vessel bav- 
inc a plurality of axially spared, circum 

25 fereniiallv arranged and centrij/clally dis- 
posed riffle.= which mav he in any convenient 
form such as in the specification of my Aus- 
tralian Letters Patent No. 17,457/^.4, or 



spaced vertical and circumferential inter- 
.reeling ribs or hinidi, discharging washing 
or agitating liquid, generally water, or agi- 
tating fiuid Hub as air or carbonic or other 
Fuitali]«- gas or gases, radially or at guiiable 5 
iiiigle or angles in the direction of the wall 
:iud riffir* thereof, aJ»d dischargiiig at regii- 
Inled pre.vsure washing or agitating liquid, 
generally water, or agitating fluid, such as 
air or a suitable gas, from ihe base or most jo 
radial jioint of porh riffle, cetitrijietally, thai 
if against centrifugal action, or ai an angle 
riiereto, in order to stir and diffuse the 
lighter particles so that they will be carried 
up in the upwardly moving eontent of the 15 
vessel and away in the overflow therefrom, 
or may be skimnied off or o: her wise removed 
at or near the to]j. 

Tbe S)»eeifie gravity of ecrtain of the 
panieles may lie vr»ri('d a*^ convenient or 20 
suitable by the addition to the mixture of a 
siiitiible liquid such a= an oil of low .s]K-cifi( 
gravity, or the diseliHrge thereinto of a suit- 
able cas. 0)' both liquid and ^as, having a 
selective affinity for. or action upon, desired 2:> 
particles. 

It will be undersmod that when the ppeci- 
fic gravitv of such a particle i? altered by 
tbe addition of a liquid such as oil of low 



1 049 ._7/5/36.--l 26.— Price, Is. 6d. post free. 



22,055/35. 



2 Apr., 



specific gruvitr or a pas such as carbonic 
iud, or i>oiu, wiiicu iviJi auiicre lo, envelop, 
or combine with ibe previously heavier valu- 
able particles, the specific gravity of the 
5 j.article shall be that of the combination, aud 
in ibis circumstance llie originally or natur 
ally heavier particles become the lighter 
particles and ibey are carried up to the top 
of :he vessel and akimmed oil or obtained 
10 .:om the overflow. 

An improved apparatus according to one 
l onstruciion comprises a vessel whose depih 
or length is preferably greater than its 
l!a meter which if adapted to be ripidiy 
15 otated at desired speed upon its axis which 
uiay be vertical or horizontal, or at any 
angle therebetween, and, in one construction, 
has upon or in the inner face of its wuU a 
plurality of axially spaced, circumferenti- 
20 J ly arranged and centri]»ctally disjiosed 
riffles, preferably iu the form of centripet- 
ally ojx-n reeciscs which may be a circum- 
ferentially arraiiired plurality of indepen- 
dent tboueb adjoining rece.«>es. though each 
25 may be annular, and from the deepest jOj - 
inos: radial point of inciepf'ndrn * t»^.'f«^cf7^jn 
orihce . and irom an annular recess a 
plnra ^TTy bt CJr ctnnTnenTrallyl^p Fced orlffge T 
fti^ upon or «I»out the oTTposTte. or more 
30 radial fiice of tlje vessel, u jHckfM to form a 
c om ni on_p a ssa go t o a 1 1 t be oi-im!fi5 whereby 
w j sh uur or ag J i a t uip "Ti q ti i d oi^ a p i t a t i nj; 
fl uid may be discharged at regulated iulcj ^ 
sure eith er continuously or intermiTten tl rti * 
35 cause dK^turbanc e, agitation or diffndiiJULj^ 
nieTlclner partlcicy sc mfnt tKev will {u - 
earned ui« in tiie upwVrdly moving c.(»nteni 
of the ves^sel and may be skimmed off oi 
other win- recovered, or will be carried off in 
4 J the overflow from the vessel, and may 
recovered i herefrom, the pres.^ure being such 
that it will be jus; MifRciently greater than 
the centrifugal mnmentuin of the lighter 
panicles nnd less than that of the heavier 
45 panicles so thai the latter will not l»e pn- 
vented from ](»dginp in or upon the rifflcj^ oi 
dis^idgcd :berefroni, but the former will be. 
r:id inside the vessel a mixture su))ply and 
fl'^r-harpe pipe or shaft, also a washing or 
5 .1 ijffitatinp liquid or agitating fluid supply 
nnd discharge pipe, or a spaced plurality 
Tbereof. 

Tbf ppparaiu? mav comprise only one 
vn;:.-o] i.uT preferably will comprise a 
55 plurality of vessels, either arranged vertir 
allv. one above the other, or one within o.- 
about the other, i^pon a common hollop- 



shaft, each, except the highest or innermost 
to receive the (tverfiow from the adjacent 
vessel, and if desired in the multiple cou- 
Btructioii the liijuid or fluid jacket about 
each vessel may he omitted. 5 

And in order that the invention and prac- 
tical applications thereof may be readily 
understood the some will now lie de^icriiKrd 
with reference to the accompanring draw- 
ings, iu which: 10 

Figure 1 is a sectional elevation of an 
improved apparatus. 

Figure 2 is a fragmentary section of a 
ve.Wl wall with modified arrangement of 
inlet openings. 15 

Figure 3 is a sectional elevation of a modi- 
fied construction of vessel. 

Figure 4 is a sectional elevation of a 
muliipole ves.sel aj)paraius in a vertical 
arraugement. 20 

Figure ;» is a fragnieuiary xciion of a 
modified arrangement of the vc-kIs ujion u 
coujuion shaft, and 

Figure C is a bectionul elevation of a 
multiple vessel apparatus in a liorizontal 25 
arrangement. 

Referring to Figure 1,. the vessel 11 which 
is mounted upon hollow shaft 12. which i> 
in suitable bearings and adapted to be 
rotated by suitable means, such a= pulley 14, SO 
and ha'", openings 13 and is pln;;ged there- 
l.elov.\ has riffles 15 formed on or secured to 
the inner face of iis wall, and from the 
deejiesi or most radial point between eacb 
pair of riflles 15. orifiies 16. which may be 35 
re]Onced by narrow circumferentially 
arranged through slits or slots, has dij-charge 
o]ifoiingi 17 in the base 18, and has tbere - 
nitout a supply and pressure jacket 19. en- 
larged at the top to form a trough 20 which 40 
li.'>= rb'.'nnng jdngs 21 thereinto, and the 
borinm is in eoinmunieation by ]npes 22 and 
c"nni-'*f if.ji 23 to the lower ]ian of tbr liollow 
•haft 12. Su]>poned beneath the lia>e of 
the ve?^e- is a receiving trough 24 with di^- ^5 
< ljnrgo direct ioji .«potii 25. lnti<lr the vessel 
is ;i wafhing or agitating li<)uid supply pipe 
26. or .spaced plurality thereof, having dis- 
cbarge openings 27 directed radially at suit- 
able angle. 50 

The orifires 16 nutv be tbo=(- in a Avoven or 
pf^rforated screen or sbcpt 28 held iji posi- 
tion upon the inner face of the vessel wall 
over larcer ^T'^^^e^ rw c^m^OQ t beret b rough 
bv jing^ 30 n re^^ed into position, and which 55 
may cprV?^^ riffles. 
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Id 8 modified eonstruciio]i of ihv vccsci 
B5 in Fi^re 3, it xna.> bare tlu nffif> 15 
rertically dispo.ced. and be proridcd with a 
lerticallv adjustable separate top rim or 
6 ring 31 in order to vary the escape bjiace 
bcTweeu said rim and the vessel wall, a con- 
venient manner of supporting tbe rim and 
effect in^r adjustment tbereof in relation to 
I In- vessel lop being a plurulitj of brackets 
10 32 upoi: tlie vessel and an operable tbreadird 
-I'-ih 33 tlinoicli eHc-li brH^ket 32. 

Tlii^i coustruciion and arrangemcni of 
ve?sel i? suitable for operation wben tbe 
ijcavier particles are lo bave ibcir specific 
15 gravities reduc*ed by tbe adijesiou tbereto, 
envelopment tbereof, or tbe combining there- 
witb of suitable buoyant material or sub- 
stance wbicb bas a selective affinity for, or 
action upon, desired particles wbioh is added 
20 to or introduced into tbe mi.Mure, eitber 
before it is fed into tbe vessel, or ubile 
therein, tbe adjustment of tbe top rim 31 
bv manipulation of 5teros 33 controlling tbe 
exit ajid overflow of tbe floating foam or 
26 froth bearing tbe ]»articles which have been 
carried up thereby or therein. 

Kefcrriup to Figure 4, h plui'ality of 
VKSPels 11 which may have riflles 15 formed 
us sbnwn. or ntlierwise desired, or as in 
SO Figure 1. are mounted vertically spaced 
upon a cou.rnon holb»w shaft 12 which is in 
<ui:2ible bearings, is adapted to be rotated. 
<\u 'u through gt^ar 34, bas an opening 35. 
or u j))ura'i?y tbereof. to CHt-li vessel, and a 
35 *li«lnl !<• bullow valve rod 36 with ojiening> 37 
H)rough its wall to juxtnj«r»r< witb tbe open- 
ing 35 or pluralitv thereof, so thfit either, 
or all of the vessels , may bi- o]tened. when 
desired, to tbo hollow shaft 12. wliicb in tbi!^ 
<10 arrnngenieni is u^ed os a dist li:i rg< i'ii»e. 

Inside each vessel is a mixture supply ]>ijn- 
38 which may be a branch from a niain mi.\- 
tur*' snjiply pijie 39. also a wa.cbing or 
agitating liquid or fluid supply pi])e 26 
dfV which also may be a branch from a main 
pij»e 40. 

The vessels may \te constrticied as shown 
in Figure 4 or with the addition of tbe 
jaiket 19 tbereobout. and a supply pipe 41 

50 UTi through the hollow shaft 12, and there 
tnav lie a .^pla^b ca"^ 42 aliout tbe apparatus 
with a dee1in<'d bottom to a spout 43. 

In this arrancemcni, overflow from a 
liirber VismI will into the one there- 

55 under, and that from tbe lowest into the 
c;i^e 42. 



So that one or £ome of the vessels* 11 upon 
the conimoii shaft 12 may remain stationary 
while another or others are rotated thereoy, 
they may W arranged as in Figure 5, caiij 
vebsel 11 being free to rotate uj'on the siia;: 5 
12. and supporK'd by a friction block 44 
fast upon said shaft, and mcan.^ are pro- 
vided for raising each vessel independently 
from itft block 44. such means conveniently 
being a lover 45 which is fulcrummed upojj 
a suitable support such as a bracket upon 
the splash case 42 or a bar 46 conveniently 
anchored, and has on one end forks 47, eacij 
carrying a roller 48, and its other end con- 
nected to an operable rod 49 or telescopic- I^ 
ally arranged lubes 50. 

^len it be desired to stop rotation of i 
re.ssel tbe requisite lever 45 is operated ;o 
raise the vessel from its supporting friction 
block 44. 20 

Referring to Figure 6, a jdurality of 
vessels 11, which may be constructed in any 
of the manners before described, but re- 
quisitelj of varying diameters, may be 
formed integral, that is with a common base 25 
18 through which from each vessel are fbc 
discharge openings 17 into respective 
troughs 51. 53 and 55 which are connected 
by i)ipe5: 52. 54 and 56 to tbe hollow 5bafi 
12 at different positions, and in which is tbe 30 
liilab e hollow valve rod 36. 

Inside the innermost vessel i.c the mixture 
5U])ply pijie 38. and inside each vessel is a 
washing or agitating liquid or fluid supply 
pij»e 26. or t-ilurality thereof, and inside cacu 35 
ve.-^sel other than the innermost is a mix- 
ture overflow guide plate 57 which is at an 
angle reverse to that of the vesseFs outer 
w.^11, and may be conveniently supported 
from the shaft 12 as shown. ^0 

If it be desired that tbe ves.sels lie pro- 
viilod with external jacket 19. same, may be 
M'bb d a- sb ( • wliTlfnti ] .e con n ^c t d by a pipe 
56 up tlirongli ili< hollow shnfi 12. 

As b rcnxenicncc- thf-re may provided a 45 
fi.Nfd g;njL'* 59 .^♦'f'ured to nny convenient 
support, and 8 jioinier 60 on the sliding 
valve rod 36." 

The valve rod 36 may be removed from 
the hollow shaft 12 while the vessels are 50 
working, to avoid wear, but must be re- 
placed before tbe sjif-ed of tbe vessels is 
reduced low enough to allow the content 
to flow out of the vessels before desired. 

A high pre.-tiire jet of water may lie 55 
forced down the centre of the hollow shaft 
12 to assist in the removal of the material. 
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In one operation (Figure 1) the vessel 11 
being rotateil at requisite speed, the mi.^ture 
is supplied thereinto either continuously or 
intermittently through hollow shaft 12 autl 
6 its openings 13 at desired pressure, and dis- 
charges in the direction of the wall of the 
vessel and /or the riffles thereof, uashinj^ or 
agitating liquid i.s discharged either con- 
finuou«ly or intermittently at desired pres- 
10 lire from the pipp or pipe-? 26 into and 
rhr»juirii thf» niixrure. an«i _a_ furthe r or 
counror di^charir" of the llg tn'd «>r ofh^^ T^ 
liqui<i or Huul u ljt<Ti i s ^up]7l i c 1 f!it*fiiu:!i rii \P 
lTn\~r poi'cio n Df^tHe ^^h.'i r t ^iri.fnrr rho" 

CO II t i n u o u j: I V or _j^ri rormitte nf ly through rh e 
oTihres I|r^jhFjIc>.*pLst point ht'tweeei^ the 
riffl es 15, t he object be i n jT t o'n 1 1 ii i n dls t u r h- 
a ^e. ag itation and ditftision oT riie lighr^r 

20 pa7tTcT(J< so TTTni thoy will be carrierl up to 
tup of content of, or off in the ovcrHow 
frooi. the vessel. 

At termination of operation, the vessel 
is flu5:hed or n*a5hed out by requisite appli- 

25 ration of water to dislodge the heavier 
partifles which are between the riffles 15, 
and will be washed <lowii into the trough 24 
and discharged through spout 25 to where 
required. 

30 If desired the hearier particles may htf 
allowed to pass through the vessel into the 
jacket 19 ami be recovered therefrom such 
a.s bv opening the lower end of the hollow 
F.haff 12 and flushing through the plug-holes 

35 21. or bv opening those holes and flushing 
rhrnti^h the shaft 12 and pipes 22. 

With a vessel constructed and arranged as 
in Figure 3 with a hollow shaft 12 or a mix- 
ture supply pipe 38. and washing or agitat- 

40 inir mp'liuin supplv pipes 26 therein, a sub- 
stance and/or material which has a .selective 
affinirv for, or action upon, and will adhere 
to, envelop, or combine with, thp df»-iror] 
heavier particle? and render ihcni lijrhtrr 

45 than the others is atlded or introduced to th.' 
mixture* through the pipes 26 if de«tir*>d, and 
rotation of the vessel cau.*es a separation 
and/or diffusion of the particle.^, and tho."** 
which have been rendered lighter are car 

50 ried in the resultant froth or foam to thr 
top and are either skimmed off or are 
allowed to overflow through the space 
between the ve&sel rim and the adjustable 
ton ring 31. 

5.^ The oueration with an apparatus as 

-^hown in FigMrp 4 and in Fic:ur#» 6. is much 
the same as described with reference to 



Figure 1 though repetition a I a^'cording to 
the number of vessels provided, mixture 
being supplied throui:!i pipe 38 to earh 
vessel, as in Figure 4, in n l.ljrion to tli:ic 
overHowing from a hitr::' i' iiito n Ir^wf^r ve--*^!, 5 
but to only the inn**r!nn>r ve--t»l wh»'n th*'y 
are .nrran'^«d a.^ in Figii:*; 0, and the over- 
flow from that vp.-.*rd will hav#.' :o pa** <I«>'.vu 
betwt'on ihf' wall and the plaie 57 ro e-rapo 
into thp next vrssel, and so on. 10 

rinvinL,'' fj'^w fully dc.icrilii-d and as^*'-:*- 
tain<'| my said invention and the marin».r 
in whirdi it is to be performed, I floflarc 
tliat wh:i t [ claim is : — 

1. Improved method of separating par- 15 
tides of different specific gravities and re- 
covering tho-c» desiriMl. consL-ting in the c«:j- 
trifugalization of a mixture of such partic!'?3 
and liquid discharg'^d into a requisitoly 
rotate<l vessel toward^; the wall which is 20 
adapted to receive and rnfain the hoavii.T 
paricles, discharging washing or agitating 
liquid or agitatinir fluid into the mix:urn^?a* 
said vessel in the direction of the wall of said 
vessel, and discharging washing or agitafin- 23 
liquid or agitating fluid through the wall of 
*:aid vessel in centripetal direrrion, to cati-c 
agitation in the content and separation 
and -'or diffusion of the lighrcr f)iirti« lcs -o 
that said particles will he carried off in the 30 
overflow from said vessel. 

2. Improved method of separatine 
particles of different specific gravities and 
recovering tho>e desired a? in Claim L in 
which the wmII of the vessel has centripe:- 35 
ally disposed or open riffles and wa^^liing or 
agitating liquid or agitating fluid is dis- 
charged through orifices in said wall at or 
about the deepest or most radial point ho- 
tween or in the riffles of said wall. 

3. Improved method of separating 
particles of different specific gravities and 
recoverinc; tha?e desired substanti.ally us 
de-crihe<i an<l explained with reference to 
Figure I of the drawings. 

4. Impr'^v^d method of separatin-j 
pnrricN's of different specific gravities an-i 
renovering the desired heavier vahiahlc 
partic^p- consisting in the centrifugali/n 
tion in a suitable vessel of a mixture ot 50 
particles and suitable Uouid to which is 
added or introduced a substance or material 
which will adhere to. envelop or combine 
with the heavier valuable particles to 
render them of less specific gravity than 55 
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tlie orlicr prcviou.sly Hgliri-i- ;iarrir'it m, rLiat 
fhcy will pa 32 t«> tho top the Vf^-snl ro b»i 
ref*overed. 

5. Imprtn*:'! nicrliotl of separating' 
5 p{irti«'lo* of «Iilfvr»Mir sp«»(Mrtr ;;r:iviiics and 

recover i Mi; rite il»fsinfd iii-avier valuable 
parndcs ms in riaim 4 hi* reof, in which n 
washing or agitatiiii: liquid or agitatiug riui<i 
is discharged info the mixture during the 
10 rentrifugalixariofi. 

6. Iinprove/I method of Sfpiirarin:; 
particles of different specific gravifii?- and 
recovering the desired heavier wiliiaMc 
particle.^ snh^rnntially a? de^crilir.! an ! iw- 

15 piainod with rpferonce to F'i^nrf ;; uf ih,. 
drawings. 

7. lMipi«i\ »••! appjtrarti* fur vpar;ifin;; 
pnrti'^l'^^ of fjitf'^r* lit -pccirir gravities aiuJ 
rocovcring rhosc desired, comprising ^ rotar- 

20 Ml* ve^."fl having l ifiit-s upon or in the inner 
face of it5 wjll. openings through the wall 
l)€tween the riiti».-.s or thereinto, mean< for 
supplying liquid or duid to the outer end of 
said openings, and inside the vessel a mix- 

25 ture supply pipe and a \rashinj? or agitating 
liquid or fluid supply pipe or plurality 
thereof respectively adapted to discharge 
nii::rure and washing or agitating liquid or 
agitating rfuid at desired angle or angles 

30 townrds the wall of the ves.-el. 

S. lDipri>vcd apparatus for separating 
particles of different specific gravities and 
recovering tho-c desired, comprising a 
rota table vessel having riffles upon the inner 

35 face of its wall, a top riug vertically adjust- 
able in relation to the rim of the vessel, aud 
means for effecting the adjustment of said 
ring. 

0, Improvcfl apparatus for separatius: 

40 particles of different specific gravities and 
recovering those desired, comprising a ver- 
tically spaced plurality of vessels ttpon a 
common rotatable vertically disposed shaf'. 
and means for supplying mixture to the 

45 uppermost or each vessel and means for dis- 
t?harginc washing or agitating liquid or agi- 
tating 8uid in each said vessel. 

10. Improved apparatus for separating 
parti'*le* of diff»frcnt specific gravities and 

50 recovcrinir thon* desired, comprising the 
combinntion wirh on»» or more of the vesseU 
as in Claiiti 0. of means for discharging 
liquid or Huid through its wall between or 
into the riffles on the inner face thereof in 

55 a direction against, or at an angle to. centri- 
fugal action. 

© 



11. Improved apparatus for separating 
particles of different specific gravities auu 
recovering those desired .as in Claims 9 or 
10 in which the vessels are disengageable 
from the rotating shaft so that one or some 5 
may remain stationary while the others are 
rotated with said shaft. 

1:^. improved apparatus for separating 
particles of differeuf specific ^ravitie.s and 
recovering those dcsiretl, comprising a hori- 10 
/ontnlly arranged plurality of vessels upon 
a cornninn vertically disposed rotatable 
-haft, and means for supplyiuj^ mL\ture r*- 
fl>c innprmost or each of the vessels and 
MK'ans for di.-cliarging washing or agitating 15 
li<[nid or agitating fluid in each said vessel. 

Iw. Improved apparatus for separating 
particles of different specific gravities and 
rc(N»vering tho<o desired, comprising the 
eombinarion with each of the vessels other 20 
than the outcrnio.^t as in Claim 12, of meant 
for directing the overflow to near the bottom 
of the next outer vt-i-sf-l. 

14. Improved apparatus for separating 
particles of different specific gravities and 25 
recovering those desired, comprising the 
combination with one or more of the vessel? 

as in Claim of means for discharging 
liquid or fluid through its wall between or 
into the riffl<*s in a direction against, or at 30 
an angle to, centrifugal action. 

15. Improved apparatus for separating 
particles of different specific gravities and 
recovering those desired substantially as 
described and explained with reference tu 35 
Figure I of the drawings. 

16. Improved apparatus for separatinj: 
particles of different spe<rific gravities an. I 
recovering those desirecl substantially as 
described and explained with reference to 40 
Figures 1 and 2 of the drawings. 

17. Improved apparatus for separating 
particles of different specific gravities and 
recovering those desired substantially as 
descriK^l and explained with reference to 45 
Figure 3 of the drawings. 

IS. Improved apparatus for separatinc 
particles of different sppcific gravities and 
recovering those desired substantially a? 
described and explained with reference to 50 
Figure 4 of the drawings without means for 
discharging liquid or fluid through the walls 
of the vessels. 

19. Improved apparatus for separating 
particles of different specific gravities and 55 
recovering those desired substantially as 
described and explained with reference to 

10 



Figure -t of the «Jrauing.s witli mean? t"<»r 
discliargin-; Vu{uid or duid througli the walls 
of the vessels. 

20. Improved apparatus for aeparating 
5 particles of diffortMit specific graviiie- and 

recovering those desired suhstautially aj 
described and explained with reference to 
Figures 4 and o of the drawings. 

21. Improved apparatus for separating 
10 particles of different specific gravities and 

recovering those desired substantially as 
described and explained with reference lo 
Figure 6 of the drawing-; without means for 
discharging liquid or tluid through the walls 
15 of the vessels. 

11 



22. Improved apparatus for separating 
particles of different specific gravities and 
recovering those desired substantiallv a.s 
d<'Mcribed and explained with refcrenre to 
Figure 6 of the drawings with means l(*r 5 
discharging liquid or fluid through the walls 
of the vessels. 

Dated this thirty-first day of January, 
A.D- 1936. 

Arnold Xesbitt ilACMcoL, 1^ 
By his Patent Attorney, 

Perct Xewell. 
Witness— Mary A. Fox. 
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